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FOIAb3a

12 et 2957 o o0 [ -

first introduced to the problam of reducing 1D-om radar echos from &
alreraft cmphasis wvas placed on two sspects:

ki

1. Ioeate the spatial directions of the major rafdar echos
relstive smplitudes.

« Idemtify, if possible, the sreas of the target producing
sach major echo.

The spproach to the problem vas to be & physical ons; rather
than mathematical, smploying & mefdllized medel target scaled Sown
appropristely o the vavelength of the C.t6 @a redar to be used in the
sxperinents - = & 12 t0 1 sonle down. AStention was to be concantrated
in the directions covering 360° of scimuh mnl lying between 10° amd ks
below horizontal.

with these goals and parsmeters in mind s 4500' test range vas
hwrriedly construcsted and instrumented with such components as were readily
avallsble.

S

initial results wvere unsatisfactory. Thewfore, the renge wves redused
in length to 600 feet at the risk of remitant error due to too rapid
to clutter ratioco vas thereby lmproved %o such mn extent that tie laxrgest
echos from the target were some 15 db sbove the clutter.
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After many messurexents and side {nvestigations it was found that
fairly independent of slevation sagle withiz the lmits of 10° and 45°
previcusly mentiosed. These six scho directions are: (1) Nose on over
& very saall sngle; (2) (3) nermel %o ench wing lesfing edge, which directios
is sbout 10° to emch side of the mose, also very nmrrows (M) (5) on beth
sidss, pormal to the length of the fusslage but wide in mmgle, some °;
(6) tatl on end alsc very narrovly distributed. The sttached copy of =

The two echos (&) (5) were dependent on elsvation magle neer
o° elevation. At O° elevation the stromgest of all echos, thst from each
side of the rudder, comes imte existemce ineressing the broadside echcs
some 5 db. over their offesere smplitude.

After the directions of the major eobos wers loosted the tariet
areas contributing tc each esho vere erudclyestablished. This vas dome
either by removing the suspectod ares when posstible I by covering the
suspected ares with some 2'ineh thisk, flmdble, hair-batt absorber, end
then rencasuring the oahio. The soseeon: sche (1) sppowrs to de the emsbined
ocontridution of leading edges of vings anc tall. The {7) sod (3} eshos
are from essh wiag leading edge respectively. The (A) sod (5) eshos, at
broadside to the fusslage, have tw particularly strong ooutrilutors, the
ving~sicids sad the major boly dimmeter in the ares of the wings. DHarc
the rate of body dismster shange it s@ro 6o that the echo cowtributions
froo each body intrement sre in one directicn. The body dlameter rete of
change over its sntire lamgth is such thet signifiomnt echos are obtained
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- J -
sver a remge of 0¥ about trosdside. The tadleon eeho (G) i reflevhed
from the tealling sdges of both the -dnges sl the batl.

The tuwo-isch imir babt uss to stiepumte eches frg: saspected
meas in iteelf Introduced some Jrobliems. hem U7 helyr covers &% hadf
the clrounference of the nodel's body, fior ipptemee, the visy foos
rosdside iz not that of an atbomstod five-inck dimseter body, but
tant of an sttenmted nise-inch dimscter bexiy. hen two-inch begt is
weed to cover the ilasife corner of the wing ekid, 1t doesn't really
sover this corner, 1t filis 1. Iz 1o came e » truly eosled effest
schieved. In spite of thees shectoordngs it 1w Pelt thet the malo:r
lnchbair bkt reduced e cchos o the power level of the elutter,
uhich «ag some 15 db dewm.

Having scomplished the original olgde goals, the g
as then eskted (1) $to prove thet the verious sttemuations osld be
schieved with madewto-cuder scoalal slescdber iostesd of weealisgtic
tuoeinch Balr batt and { ) to sbow how to piysicslly shepe ad piace
ihe souled sbeorber for seximam sdvetage.

FOIAb3a A gapply 9f L x 17 ipoh x 033 thick sheets of mmie.toworder
.33 cn. sheorber vas obtained f«m&_ Goaze of 1%,
alunimw-foll becked, was atbeobad b the acdel over the sulipets &ceas and
echo asssursnents ranoved. S8 these progressed, remilts ifnconsligbent
with themselves and insvmsistest witdt nessuiesmants mefe <ben eing bndr
sppeared. It was decided that sither the scaledt meterial wee o9 actdin:

FOlAb3a w0, o0 that the [ o1 no o o

a8 1t wms supponsd
Lo use 1t or both. Joscequently. s series of sirplified esperizsents was

initiated.
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L oshort 1 foot rEner vas ssscmbled end s verlsty of targels
prepsred Tor use ob this reige. Thage TErgTLe wvere sigeibes loby
alusioar cylimdere of 1.7, 3.5 m 6.50 inohes dimmeter spd 11RT
sheots of alwsinum of various tkzes up te o X U loches squera. ke
targets were measuwred fur cchor both as bexe patalilc lteme . us

sheorber-onveras items .ith amy ceafigretiops of the ebeeroar.

ome detailsd resuite of these suxperhuente are shown by e suponpeny-
ing curved.
famment o the reswlts of these i -fO0t Tabge experbnents le
in arder. It vas found that toe astemustion of eny one st of acalad
aboorber in dependent on toe shape of the autate to waleh the abesorber
ig sttmcked., The sess piece of absorber sloced compesutivaiy opn the
curved surfeces of the three piffecent dimmter eyiinders shwwod decroasing
sttopuation vith decressing &lesetar. The attentuation wita regpeast O
the bare suwTace wes @ 4b lass 3en the &hsories W gementac to & i-o /-
ineh dimseter cylinder than woeh the abscrber vas attacbed to & fist shoeet.
Yhe attenwation of tha siecrber for sny ons coustant. shsps -8

jly warisble Pros sheet %o shewt, Troe spot to spot i & slagle shusl
and Prom orientation to ovientation of & slagle spot. e SWbowscE ar
shase verisbles bDring sbout sttemiustion differences of a6 Zuoh @88 oo 2b.
o eylinderg it was foumd that the trmasition foom sbaosbe.-
euvered sress to vave metallic srosms mays have spealal stweption or echos
lmrger then those fros the bece e liader slone ean arise. ~58t 48 mEapt

1g that in covering pect of tae sircunference of 8 eyiimicy wkith dbenve.

g1 &
ranze of B or SO fedrees of Sro. @ shnupt chamge OOOURYiBe o of s
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jevere ’ ) e
sives Tise to ssese scho smplitude varisticns on esch side of the tramsition.

(e Figere 1A} The pesks of tuese scho varisticss on the beoc side of

vhe ohenge sre highar thes the ccho froc & cegpletely bere eyiimier anc

the pomks on the covered side of the chmnge are &lso Ligher tham e
aoplitade of s ccho obtalnsd fion & completely eowered cyticde, Bo:

the trensition fron bere to covarcd is mecumplisbed greduelly Wiowsd

the use of "eeallep’ or shark tooth” serrations st the sdags of the absorbeer
these echo fluctustions are reduced to practically zers eseept for ihe

appearance of sac very desp mull. 4@ the figures wttashed

strate the sbrupt as well se the syedual teansition from "bright’ to sk’
Fhawres Ly o 3
The mill cocurisg in the segion bebwesn coversd soo bare ls o

conslgtent ovent ce all disseter oyiindeve and Cfor &l) degrees of Lo

vrampition. wver & reage of 7 the mull bas bosn found nob-~frequensy
sonsttive., it is felt thet this nuil can be put to sdventes: by oriemiug
the sbsorber's soallopsd odges of & eylinder (adreveft body) ot oue

particular sagle s that the rodustion of sl with &

gin.. «devation
sugle (due to renge shapse) copeaester for Iporesse of eohc with de~
Par the arsitrary chodoes (L) thst the sirecalt oan ve

Priet Getocted st & siest resge of S0 M st mp mltitude of (0,000 fest
ang { ) thst ibs echio, as remge decreawes, should De ept ss lov or lowsr
them shen ©irvet dstected; the sptirus plscetant of he B0BLLOPG Kgal
has boen deduced. See Flgwe 3. Jor tids emmmpls tho tompeition angle
of the scallops should be sbens 50 of & wivh the pemk of the sbeoris
sealiop st 107 sbove the horlaontal ang e %}ﬁ;‘;" et =7 below the
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This avesspament shoald te alteeé Yo suld actual sspested Lacticnl
conditions and the charactoristics of the pertleulmr sbeodber in use. Fioare
showe an arrsogement of sbeorber widch viders the mull, thersby fnoressin
the angular ragge swer hdch tie echo is refuced below the aroltrary dsteotie:
level.

Through the wse of the 1 -fool calge it wes ales fousd thet
jolnte in the abeorber coverin; with effective ympe as =l a8 1/30 of
3 wavelongth can detericrate the porfomence of a coverdns naticeably.
dee Flgure & ghoadng the sffecte o & sup. The electric vects? wne
normal o the gmp. I & sisgle svaicht jeint cammet be mads %o pro-
duce an effectively zore gap, then mn «ffnctivaly zeco sap omn be rmds
“1th a seRlloped ov serrsted Joist. ek 8 scalloped oint wizh & deliverads
ap of eboul one slxth of o wevelangth «ewm fovnd, upon measroont, to be =n
effectively zero ap. ‘he semllope veve uvretely cut ot edouttes wevelautha

Baving lowrned & pseful tollsetiag of Tecte about v aoaled aboorhs
and. ite application the yroup cthen decider to selset by messu ewmnt th-
Troetion of the svalilalic scalad &acaber which glves sufficlent s con-
sirtent sbsorption. %his selected fraction vill be carefully spplied o
one shde of the recentiy-sequi-ed precision asdel of the

. A AP T M Ak

Jeagurmmente covering e sresiribed ceng of alevetion smules w1l thaw

be ssfe on a BOO' range nov baing conetnmoted and equipped. TE ls essechad

Pt this o e wiLL

ESE Dnre #oeidoy, rors sEahility. loes olutter and
mueh BOve apied of dwta scoulsition then vas previovsly the sase. itk it
both the inltisl stple objectives wnd the later pore difficuls ones siouie

be mowre cesllly reauked Too e siceralt an wall 4 fer mnr sther

I e TR
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